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ABSTRACT: 

PURPOSE:To mass produce bacterial transglutaminase by using a bacterium such as 
Escherichia coli. 

CONSTITUTION:Escherichia coli retaining a plasmid manifesting a fused protein containing 
bacterial transglutaminase and a hydrophilic peptide existing at the amino end side of the 
bacterial transglutaminase is cultured to produce a bacterial transglutaminase-fused protein as an 
inert sealed material in cells. The sealed material is recovered from the cells, the sealed material is 
solubilized by using a denaturing agent and the denaturing agent is removed to give a fused 
protein having transglutaminase activity. 



(19)H*H«r^ (JP) 02) & (t§ 4^ |^ ^ $g (A) (ll)WB1FUlH&n»« 

^^¥6-30771 

(43)£;PiB ¥j£6¥(1994)2£ 8B 

<5i)intci. s w®mn irtemmmn fi 

C12N 9/10 ZNA 9359 - 4B 

15/62 

8931 -4B C12N 15/00 A 



*3£st * mm& m7km<o& 8 at 13 h) 





4$S¥4- 187038 




000000066 










X22) turns 


¥J*4<£(1992) 7J314B 




^m^^cm 1 tb i5# 1 n 
















#3SJiim;ii*§min*§K«&*Bri - 1*0^ 
























^jiimjiififmjn«iK»*Br 1 - 1 #®at 
























^;nmjii^m;ii*5K«r7icHri - 1*©^ 














(74)ftffiA 


jgiij & (fl.2£) 



(54) M^vTKh7>xp)V9*+-v<o$immmm&®> 



(57) [a?*w 

A * T- U 7 h 7 >X 5 tfCD 7 5 / TlsJafflJK <& 
AttSrimKU £©&A#&^t5:^£ffl^TW$Mfc;L& 



—435— 




1 

6~3 4 6m<D7s.;m&&i&m'rz>rt?7-V7))'b'7 

9 5 i — if ©7 5 J mt%M\Z$>-oT®*&-V$>Z'<.Zf?- 

im&m 2 ] m^m^r i ic^-r 7 $. / KE#i£=rr -s 
mim. 3 ] mm^ 1 ic^-tt 3 j m&mo 5 % 1 

6~3 4 6#©73y&ffi^J£W-r-5A£-7 : - , J7;l'h7 

^ 3 -T- if ©7 5 J *«WK*oTlS*&T&-5^:/^ 
F £ &#tTH^^ £3— FT-5D N AgB?U. 
^ [tt^4] W^3 8B«<DDNAg3^Urfe^T. lW 
^SBA? =f U h 9 >X £01^ 5 ^ — -tf £ ^ - K-T -Sffi 
fUffittt. S^ttTfeS^/^F^a-F^BB^SBfl- 

N AE^U^f ■& £ 1 £#IR £T 5 D N Affi^J. 

[§t*i 5 ] mmm^ i ic*-r^*E^*^-rsM* 

m. 3 Xtt 4 IBSfflD N ASM. 
[if*E6] if*B3~5©^Tna>-3itCK«©D 

5^7X5 F. 

[§t*Si7] lf*«6IB«©y7X3 K*fflWSX 
■>x'J*7 • n'J. 

[BI*Si8] gjt*JB7i2«©X5/xU*7 • 

r;w F 9 >x a nm-Si* >ntr&&m* 

m^&eicO^A^SIlJJRb, ^©itAtt^ttSISffl 
V»T*»fcLfc*, «HW*»*-4-«2:tfcJ:0, F5 
>X 5 -jr— bT«ttS^t-SB*-&^ >M£ d 
£ t T V? 7- V 7)V F 9 >X 3 t—V<0 

[0 0 0 1] 
[0 0 0 2] 

[«£3fc©ftfl5] h5>X^Jl/^3±— tftt. 9>;vr<o 
F«grt£&-5GlDgi&©7 -^M+i'TS FS 
©7v>£&£«*g-r-5B*aiT<&5o #1*31 i^Wt^ 
fctfUBS-tr-St, £-(r-Gln)-LysaKg^RfiS, Gl 

[0003] r®h7>^Ws^ — iffi. ifu— 
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(0V*. & »4m-50382*4Ml) . £fc, 
v^f * a* :/-feJl/©3§#. B£rt;»3§©iS#fc<>f ©S3i 

[0004] h5>x^st- iftt, c:n*-e, i& 
i&a^wfcwt/ti/T-u?^©*)© (/t^T-u7;UF 

5>X^^3±-if : KT, TBTGj ) K 

■P HT*©— *»3®*«RIW bT 
[0 0 0 5] ffl#KL fc^S^A-f ^->tt?5Ftt©B*Tf 

©WtbTtt, W*:y Ffff h^^xyjl'^a-^— if 
(K. Ikura et aJ. Biochiemis try 27, 2898(198 

8)) . h h«Air5f >1B h 5 >X^S t-S 
(M. A. Phillips et ai. Proc. Natl . Acad . Sci . USA 
87 9333 (1990)) . t Flll^^SHTXIII (A. Ichino 

se el ai. Biochemistry 25 6900(1990)) 

BSfP63^e0*S^ft;##^:^©^, p62) . 
20 [0 0 06] «#»z-3l-»Ttt. X h VfY*.)Vf-i/V K? 

A • ^U'fe^AA'^C'A (Streptoverticilliuii griseo 
carneum ) IF0 12776, X H^/ht^f->'J>>A • 
^^^A • D-7 - XXtT— • (Streptover 
ticilliuB cinpamoneum sab sp. cinDamonenm ) IFO 128 
52. X h^F^fv-'JCA - tn7l>X ( Strept 
overticillium mobaraense) IFO 13819^i^(f &n~T 
V^S (^HBa64-27471) „ 
30 [0 0 0 7] rn5©Wr , J7*ttitSh5>Xi' 

;u^3^-- if©— #c#iig«, ^fHY^ tr>^»t«t 

0 481 504 AI) . 

[0 0 0 8] tC5Tf, F^XiOl^S-h-if 

<Di/)V—7iz&K). 3te : ?^tf)#fet-«fc-5BTG©* 
glSrd^rbT, *B§&»c:fc^T, ASM ^ 

A#fr^ffi^ 0 481 504 AI) . 
[0 00 9] 

©T, ^B^«t©«4«»T^a**-5t. iftfflifl: 

amu* >nt? \z*&m-tAftm-rzfzit>mjemizti;-D7t 
[ooio] bfc*«ox, 3te^a«sA{r«tDfe^$n 
50 •a-ac:t«ta*ti5. *&93ra, ±iB«^*^&^nfc 
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3 

[0 0 113 

□ ^-^©SWT, BTG&^firtefc^W^iJAtti 
LTAS3IS£li^k 5 BTG©&S©§S5I 
*t*-6nfcC5a^fT, »ge^**Sc5EMfc^ofc (It 

[0 0 1 2] Z.tlt>e>lfflm&&m.tZ>ft&\Z&, JO 

3#«-CtKJ:D, h5>X^;i^3^--t?fttt£j$:3 
^>^£AS±mt-5£«h#T25 2:t£ji,fflU * 

, [0 0 13] tl3.*>*>*?mU> /V?7-V7)Vh ; 7>* 
>f)V9 3. :h— M <L Z.<J>rtif*T U h 5 >X^;i^ 5 
— M © 7 5 J l&tiW \z * o TgbKttT & 5 F £ £ 

AfiEak ^©DNAE^J.tABim^fgSflJIllfctT'nqE- 
•tfatg-:? «#a>SE©»A#&llJ'K 

)v v ? >x 5 -r- £©«ig8n?fc5. 

[0 0 14] fiir, #5S9i£#ilBK:iftWrS. -#» 50 

c, 9 >^ s*gi«®a*«T assume -as t. 

f*j<D7n7-7—if\Z&Z>mitfr£>&m?Z>* 

■*Wfc«<**i»r«B*te«i»T#*«©*ajiii[«» 
[0015] rfflipiati&ns^w^iiA* 

(#IBB861-25793Ht) ©ffltf&S. 

[0 0 16] *>/^*JA#*5iStta!*>^i'£#5 

tC/SS. VifiV. m&OSi1f\Z&'g$:R&-r&5ti;*> 
[0 0 17] :®J:5t. BWJ'^t^^Affiil/T 50 



1#|g¥6- 3 0 7 7 1 

4 

T, BW©^>/1^&*Sfi-P5ES$ii--5^ft©te. Affi 
J6ST S C 6tlT^« * CWT^ £om&9 >rti? 

[0 0 18] *6fc, Sfr&*>/^,hUT&3I2-tffcm 

«. #$89J©BTG§Sigj£t;t, ABiM 

T^gttBS-S-^ >M$tZ>#£ LTBTG £ A*?8S! 2 

[0 0 19] <1>BTGK^>/^^S 

[0 0 2 0] *Sg?airffiVs5BTGlSfeTtL.T#t*l 

< "J ^9XA'N©4>«S.±^S:ff 5 5 HpOMPA-BTG 

(a—nyyxtemkm&m 048i 504 ai : m d 
rzxmmus ^.msm^&<&ix.mm^mmm\zmm. 

$nTV^ (PERM BP-3558) . BTGifi?l4, £©:7* 
?X5H*>&, EcoRI ^BamHIT^JBr-r-S £ £ tc«fc t? EHK 

[0 0 2 1] fa JtlBr/^XS F*©BTGit£^»i, 
X h VfY^Vf-isV Ofitfi^nfcBTG© 

ic^tott§fSS*lfcfcBTS60, A^f£0ompA©i^ 

H-rsffi?a©Tiefcaiig$nTn 

[0 0 2 2] _hlBBTGJie??&^$1i-5^n*-^ 

^n5^Dt-^£ffiffitS:t*ST?t. T7^ 
n^e— ^, trpr/n^e— ;S\ lac^n^— ^, tac^a^e 
— ^. PL^D^— ^^©SS^J^^D*— f&miBtl 

[0 0 2 3] BTG&M&ei?>rt!7M*.ft£VT<km2 
TtZTcMZ, BTGjSfe?©±fi£*-&VHJTi55IC, ffi© 

Ste©ite^*^i(gLT, BTGB6^>/^Jte^t 

^ >nz owmm&mmzi*. ■ n^xmmzmm 

££i&#-5fc©-e»*-U£«fc<:, mXM, T7 gene 10, 0 
-^^^ ifJSe?, rk Hn^KlT&BS^Jte 

^ -f >^-7iD> T 3teTF-. -f>^— n-f*>-2 

[0 0 2 4] rn^Cief t BTGJi^t©Si!g 
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[0 0 2 5] ^©mS0'J*<l>T?(i, Tp*IK©pGEMEX 

>A#£fA#:£bT. T7 gene 10£©B TGH^/'A 
#£ASfSSi£lirfc. b*>U ;i©BTGli*-&^>7^ 

[0 0 2 6] -*-©&«>, mmm* <3>-cgiwr^<fc5 

[0 0 2 7] Jigai*-&^>Ai/jig^S;^Bt^AS 

©<b©aw*b<, coi Eift*©s®H*&^*#-rsy 

5X3 F, 0SAtfpUC^©;/9X3 F-^pBR322*-5^li 

^■D^-^-Sjt-r>^^^^-*JtUIS3nTVi-5 (pU 
C^igjt flfiSD . pPROKS (^D>^ 5 '^S) . pK 
K233-2 (9U>7-yirM) I3.it>) . cn6©HfnSffl 

[0 0 2 8] *&. M-& 

[0 0 2 9] JilB^^^-t', l/n^:-^. 
irlfiT. 5*— *©Hfc**tb&DNAIKH-;5«# 

[0 0 3 0] *^©BTGg*-&^>^^«-n-F-r-5 

[0031] *&, sa^ms^j^i&t^fc^-r^ 

^-©BH?iJ**©Bt'&5'Wt^g6^©E^iJ©— gB£, * 
& • if A • B&bTfc, ^>/t^»A<*iLTii5^SL- 

[0 0 3 2] S&K, flfi©^^^^— iCBTGjte 
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* 3 :J— tf|gttSJ$t3 B T GWfef >yt^ C ii "b 

fi556S^*— tl/TIt T7 gene 
lOt U F tOMS? >/\?&TiS?&$l-r5>& 

I^^^7^5 FtfK >fcf F D5?x>tt*» &Xpress 
System" ©iSffi^-Tf. ^J^^>-S-h5>X7Ji7 
— fcft©BS#^ >/f feitSSIS-r SH*-** 9—-f?7* 
S KB, 7y;^v-7LKBit^SpGBX*^7X3 Ft 
bTrfrlg^nTHS. 
iO [0 0 3 3] H£j':Wt:?&lTaai3ttfc»&. It* 

BTGrtfc#«Ebav»E5"J*B»BBMtr.B«ISyn7- 
7— t?£/8 V>T h 7 >X 3 if £«J D tM£Z> «fc 

[0 0 3 4] ^S$l:fflV>5*SitbTS, & 

ifi, mz±mm JM109(LE3)tfc, JM109ttc**$?SL<,>„ 
[0 0 3 5] <2>A»«ICi5BTGH-&^>^^© 

±iBBTGU^>/^&^S-r«^X3 F&#Ab 
[0 0 3 6] SUfiWTxE^-SMS-* 

[0 0 3 7] <3>t7>/t#MX&ii>iE>0mimtk 

50 *>/^££t>lCnJ&fcbT*>.fcV>j!(«. MSteS**-*- 
5t. ^A#S:BtDWb-r. SinSWSMfr 

oT^A#*IUiRt-?). 

[0 0 3 8] ? >Apmx&*^mt^*&&M£i' 

Ttt, ^7— >?>ffi» 6M, pH5~8) 

[0 0 3 93 B^X@^f©^>A^»Sf±, 500/Lig/nI 

^af^TJcJU^sro^WSbVi,, jgflfiafitt, S^bfc 

BTGffittfc,t5aS?l5«&«IA-5fcs6IC» 5t£(TT 
[0 0 4 0] 
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[0 0 4 1] <1>T7 gene 10£BTG IWX 

Wf&<D*.B%ffi1S3z-'*i'&—&> Escherichia coli (B. 
coli ) JM109(DE3) -pGEMEX-1 C/n ;* fcffl^T, 
T7 gene 10^#)©7S /3$iM&ftt BTGiWSt-g-* 

[0 0 4 2] ^^-pGEMEX-KZmynt- 

<£, #326075 y £fc-5T7 gene lOMQttWM 

E. coH JM109(DE3)tt. E. coH JM109©S5!&# 
_fcK, lacUV S^P^— ^g?WffilT*t?%^-5.fcdtr, T7 
* RNA3j?'J^5— ifJtfi^ (T7 gene 1) 

. IPTG.WV^ntr^-iJ-D-^**^* Hf^y^H) & 
*nlCiDT7RNA#iJ^5-if*^M%jS-r-5fcS&, T7 

(Sludier.F.and Moffatt.B. J. Mol.Biol., 189 , 113 
(1986)) . 

[0 0 4 3] BTGM&#>rtir&m-77XS. KPGEM26 
0BTG©a^€r, BlIC^-T. -Tfcfc^. BTGSAB 
IC'fJ^^XA'vMStS^^Xa FpOMPA-BTG 

(3— DyA!ftfF&W&« 0 481 504 Al) fgflg 
BfiSfEcoRK BanHI Tig DdllfcBT Gitfe^fe, pGEMEX 
-1©VJ1^2?0— ~>^1M h^OEcoRI. BapHIffitrjf 
ft, ^7X5 HpOMPA-BTGS:«J$-rS^SJA2 

H-5 (PERM BP-3558) „ 

[0 0 4 4] £©«fc5£UT«^LfcpGEM260BTG-?J&M 
fe&L-fcE. coH JM109CDE3)*. 50yg/ml(DT>tf->U 

> &-&tyii9-*if 5 / mmm-cz7x: \zx-mm%m u od 
6 r o w. Mzmvr^^xmmmifi 1 mMt&s * 5 kip 

[0045] £mftm&m&. sds-^oy^oats. 

[0046] < 2 >M£? >/Vr&ft<DiSM<k 
'A\Z, >A*itA#£L.TA-gSfc3iU Sit 

a-^ iW* <k 5 fc B T Gtt#? >M? £ 
Cfc*B»U Bt&*>/^©5*>T7 gene 10gg#£Ks 
^f£/fc«>»C. <l>T#Sn&pGEM260BTG^©ffiaT 

[0 047] ^-©ffigSfe&ig 2 fc*-r. St*, PGEM260B 
TG£#Ji®»5?tNheIT9}0rU «)0f*Sg£DNA Blunting K 
it (^ffijgK) t?¥Mbfc«. BamHIT«J8rUfc^:»f 

[0 0 4 8] — PGEM260BTC <£Nhe I Xtytm L , «tgf«8 
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« 

<£EioIII-Mangbean Deletion lit Uh7?^->S) 
fcfflV»TBa-3&«. BaiBn?«»rUT»&n*>M»fM-t 
EMKLifc. ;r©*!W>t£±i2:*:lgr>*-i&&*§U E. cpl 
i JM109£7£K*fc&U;fc. f Sftfc^D" XptfrfrfrNhe 

fc\ ^©NhellgiagS&tePBigfar \*>iB.m\zWtETZit 

i^7^5 wMmizmmT-ibz. 
[0 0 4 9] w:, une>©y7xs Hf0igasn 

10 fcE. COM JH109(DE3)£\ <l>t^SI:MU 

«!di®®SDS-#U5'i/UJl'7S HyjMt^l*iil, ^Vv* 
- • ^UiJ7>h • ^-Sfefi, Stf^i^SiBTGtft 
frSfflUfc^XX^V ■ rtny'Tj >if&ff\,K BTG 

W^Jte^wSSE^J&ft^bfc. HOTELS. 
SiB?>J#^2lr^-r. #6tlfc^7X5 KfcpGBM 

77BTGtLfc„ 

[0 0 5 0] C<Oi7U~ 50Atg/ml£O7>tf>' , J> 
a? Sr^tTMS-^-tfsyK^ (#1fsyK0.2X(w/v)) legs 

«au *-^5/K2x(w/v)) ic 5 %\zfc?>£.5mm 

•TIPTG£iKffiSlmMC&&«fc5K^iraU 36.1:31^ 

[0 0 5 1] BTGBt^>A^ti, 

K.TfVX.X?> ■ -/ayy-^t >if\z^o, m#9>ntr 

50 TGS4-gr^>A^*^>Ai/^A#:tL-T^#:rt^#© 

[0 0 5 2] H©?F^lii»Ai&, lO.OOOXg. 10»ffl 

XSK(pH7.5)-30ciM NaClt?2|Hiac^Ufc. Z\<D?W% 
PMAWte. 6M^T— v?>ifiK-10iEM EDTA(pH6.0)-eW 
^bbfc^, 200mMHJX*g&(pH6.0)JC*fU 5t:T— 

[0 0 5 3] £©BTGH-&^>A : 5'©200iiMHJX:Sg 
K(pH6.0)^OS«?S«#*3S&TiS<, Bi^b^-e^ja 

[0 0 5 4] <3>SttH*Pl^!S;it-&^>/t ; 5'©^ 
^tt-S^fflaS©BTG®-&^>y^^©^g&±tf 
«>fc©, PGEM77BTG©E?IJ4 1 > T7 gene 10jg<t!jgB#©Bfc 

5 HpGEM15BTGaa)*«|^L.it„ -€-©«^&*0 3lC^ 

[0 0 5 5] -TUtt. pGEM77BTG<£Nhe I ^Pvul I XWm 
50 U ^SDNA ffl&mn 1*5-73 S©^SS?0»' 
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If— 391 (T^^-f hVHti'XfAX) s^X 
*73^hi£lc«k>?frpfc. 
[0 0 5 6] -&j£DNA©E?*J«, JiKE©^tt<OgS^ 

Cys£Ser (63?aj#*§ l *73 /K#-^4) tceifc-T-SJ; 
5KI8:irbfc. MK^Df7-tfe*i)iMi 
H^XaKiD, a6-&^>/1^;6^BTG«rWDmt-::t 
^^5^:51:, Xa©S§a52?>JlIe-Glu-Gly-Arg€:, B 
TG©73y*SSK:g2bfc (ffi?*J#^l«f73/BI#^ 
1 2~1 5) „ $51:, HCDHe-Glu-Gly-ArggB?Ud^ 
W^^KKStfib, ^-«»r$ngViJ;^lr, Z.CD 
j£&©Tyr£Gly (E^l+TS/i^ 9) Knf& 

xat (owm t«t sss^^ *> e. ©a «^ >/r 

(K. Nagai, and H. C. Thogersen, Nature, 309, p810 
(1984)) . 

[0 0 5 7] CC^XS r J pGEM15BTG(Xa)Tf}^MIteSI 
bfcB.coli IM109(DB3) (AI12745) tt, X3g&ffiB£«3i 
&Ifg&ffi8f32>?r'^irf£bfc: (PERM P-13037) . Z<D& 
M*£&#£50 «g/nl ©7 > tf U >^-&tJM9-*-tf 5 / 
6ti§#! (#1f3./Beo.2*(w/v)) -«3 7C 

•vmm&vit. unsi^«« (fib, *if 

gl^ b ODs 7 o #0. 4IC& o feR^TC IPTG£*5ig* 1 m 

[0 0 5 8] BTG»^>/^H, Jg^&©j©Wi£lfc 
fi^teJfciiiit&lCDSDS-tf'J 7£? U JKF3 H**Jl^a»«l. 
Rtf^xx^> • ^Dyr-f >^l:J;D. 9>ntr&X 

[0 0 5 9] MmVfrm&&. 20mN Tris-HCl(pH7.5), 
30mM NaCl, 50mM EDTA KjgjSb, m : mifof&ttVfc. Z\ 
n«tD10,000Xg, 1 0ftG>5&fo#mz&.-?T9>/1i? 
MAte£#. £n&20mMMJX:&&(pH7. 5)-30i*I NaCl 
-C2I5]ft^U ?>^»A#:«:*«>&. 

[0 0 6 0] ^n*6M^7^^>^-10mM EDTA (pH6. 
0)-TRj^fbbfc«. 200inMMJXi£K(pH6.0)fctfb. 5 

[0061] &&Mm£i&<D, z<om&?>rti7(D®m 

mt, *fj400«g/mlT<&^&. »&BTG©«&£r. b 

& (Colorimetric hydroxamate procedure : I.E. Folk a 
nd P.W.Cole, J. Biol . Chen . , 241 , 5518 (1966) £3fc 
&) iCtDfilLfc. 

[0 0 6 2] ^>^;^=^v'*Jl'3p— )V- L-if)V?S. 
;U^U->>t. t Ha^^Jl/7= >S«@tL'T. Ca 



(6) #g§¥6-3 0 77 1 

i0 

525mi©KiK£8!l5£U t Fn*1*-2»K©S£tfc 

tttt, 3. 2Dnits/uig^>/'Xi/T?*-3fc. ft, BTG£r# 
»fe«*-ar&«^fctt, ^ 'J T^XAB^-WSteteO. 22 
U/mg^>;^-e*ti (3 — Py^«fHF4iBB4i«0 481 50 
4 Al) . 1 0fg£U;©f£«l:£#£££)&* 

[0 0 6 3] SetC, Jfil^M@H^Xa{C«fc-5BTG©^) 

i0 SHHTXa &*yi7 Xtm-Tir) 1 Mg&8sitlb. 2 
OOmMM)Xffi&*gi0t(pH6) (lOOmM NaCK ImM CaCh) 

[0 0 6 4] ifaa£8@H^XaHJ&!§©SDS-#U7^'.UV 
73 V>f)Vm§mm£V XX? > - ^Dyr-r ^fc* 

h7>Z^St- tfSttttS6t>&a:3&>-3 fc**,' T7 g 
ene ipca*TS^g&gB#£»< £<fca*Tit£©T, 

[006 5] 

20 ittmn 

(ire^Pt-j'&ffl^fcBTGC^g) Jttfcfcltb 
T» St^&r/nt— ?©— PTf&Strc^n^E— ?©(0 

fflit<fc5BTG (Dtmm zmrn-r 

[0 0 6 6] pOMPA-BTG (3 — n «//-<&aiF£Bi£tffi 0 48 
1 504 Al) «kDf6!IKB^EcoRK BamHITMaJOtfibJfcBT 
Gt£fS, T&ISW^S^'^xa HpTrc99A (7r;UT 
->7®Q ©trcyaqE— ^TSS©v>9 1 ^D— ->^U- 
-i M*g©EcoRI. BanfllfBgjfAbfc. 

[0 0 6 7] £©J:5t;ibT$&bifcpTrc-BTGTJ§m«£ 
50 &b&E.coH JM109S, 50Mg/nl©7>fcf^ , J>*#tJ 
M9-*if5yK^*T?3 7*CTlg®ig«b, OD 6 ro^0.4 
»c:^bfc^T?^ai#^ : &2 3'CtTtffc. -tbT. tr 
c^Qt-^ ©$§8J3!|-e*£ IPTG<£J^jgai*t 1 mMIr^: 
^..t^tr^lOU 3 5lC3^fKlga:^«Sbfc. 9582M9 
-^-tfay^iSSfili. M9^% (J.B.Milleri§. Experimen 
ts in Molecular Genet ics(Cold Spring Harbor, 197 
2)) \ZjJlFS.;m (VITAMIN ASSAY CASAMINO ACID (t 

■>cy=iW ) &2X(w/v)tJ5:s«}:-5fc^anbfcfc©'rfe 
43 [0068] mm^<omm&m^}t:, sds-#U7^'j;i/ 
> h • ^-Tftfibfcdt. *je^?^H^m$na: 
> ■ 7uvt4 >#\z£*)*mte?mmmm2ti. t 

K p WAK^ffl t^TSaS bfc h 7 >X 3 t- if 
S1±*-»&«©:-rSi:, *gfttt*?j20ing/l <^SS) T&o 

[0 0 6 9] 
[G^J^] 
50 [0 0 7 0] ffi^iJS^ : 1 
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(7) 4#P8¥6-3 0 7 7 1 

11 12 
EjajWgS : 1044 h#n$>— MtO&R 

NA 

mm 

ATG GCI AGC TCT GAC CCA GAT AGC GGC TCT GCG ATT GAA GGT CGC GAT 48 
Met Ala Ser Ser Asp Pro Asp Ser Gly Ser Ala lie Glu Gly Arg Asp 

15 10 15 

TCT GAC GAT CGA GTC ACT CCA CCA GCT GAA CCA TTG GAT AGA ATG CCA 96 
Ser Asp Asp Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro 

20 25 30 

GAT CCA TAC AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT GTC AAC AAC 144 
Asp Pro Tyr Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn 

35 40 45 

TAC ATT AGA AAG TGG CAA CAA GTC TAC TCT CAC AGA GAT GGT AGA AAG 192 
Tyr He Arg Lys Trp Gin Gin Val Tyr Ser His Arg Asp Gly Arg Lys 

50 55 60 

CAA CAA ATG ACT GAA GAA CAA AGA GAA TGG TTG TCT TAC GGT TGT GTT 240 
Gin Gin Met Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val 
65 70 75 80 

GGT GTT ACT TGG GTT AAC TCT GGT CAA TAC CCA ACT AAC AGA TTG GCT 288 
Gly Val Thr Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala 

85 90 95 

TTC GCT TCT TTC GAT GAA GAT AGA TTC AAG AAC GAA TTG AAG AAC GGT 336 
Phe Ala Ser Pbe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly 

100 105 110 

AGA CCA AGA TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT AGA GTT GCT 384 
Arg Pro Arg Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala 

115 120 125 

AAG GAA TCT TTC GAT GAA GAA AAG GGT TTC CAA AGA GCT AGA GAA GTT 432 
Lys Glu Ser Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Glu Val 

130 135 140 

GCT TCT GTT ATG AAC AGA GCT CTA GAA AAC GCT CAC GAT GAA TCT GCT 480 
Ala Ser Val Met Asn Arg Ala Leu Glu Asn Ala His Asp Glu Ser Ala 
145 150 155 160 

TAC TTG GAT AAC TTG AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT TTG 528 
Tyr Leu Asp Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu 

165 170 175 

AGA AAC GAA GAT GCT AGA TCC CCA TTC TAC TCT GCT TTG AGA AAC ACT 576 
Arg Asn Glu Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr 

180 185 190 

CCA TCT TTC AAG GAA AGA AAC GGT GGT AAC CAC GAT CCA TCC AGA ATG 624 
Pro Ser Phe Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met 

195 200 205 

AAG GCT GTT ATT TAC TCT AAG CAC TTC TGG TCT GGT CAA GAT AGA TCT 672 
Lys Ala Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser 

210 215 220 

TCT TCT GCT GAT AAG AGA AAG TAC GGT GAT CCA GAT GCT TTC AGA CCA 720 
Ser Ser Ala Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro 
225 230 235 240 

GCT CCA GGT ACC GGT TTG GTC GAC ATG TCC AGA GAT AGA AAC ATT CCA 768 
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(8) #18^6-3 0 7 7 1 

13 14 
Ala Pro Gly Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He Pro 

245 250 255 

AGA TCC CCA ACT TCT CCA GGT GAA GGT TTC GTC AAC TTC GAT TAC GGT 816 
Arg Ser Pro Thr Ser Pro Gly Gin Gly Phe Val Asn Phe Asp Tyr Gly 

260 265 270 

TGG TTC GGT GCT CAA ACT GAA GCT GAT GCT GAT AAG ACT GTT TGG ACC 864 
Trp Phe Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr 

275 280 285 

CAT GGT AAC CAC TAC CAC GCT CCA AAC GGT TCT TTG GGT GCT ATG CAC 912 
Bis Gly Asn Bis Tyr Bis Ala Pro Asn Gly Ser Leu Gly Ala Met Bis 

290 295 300 

GTC TAC GAA TCT AAG TTC AGA AAC TGG TCT GAA GGT TAC TCT GAT TTC 960 
Val Tyr Glu Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe 
305 310 315 320 

GAT AGA GGT GCT TAC GTT ATT ACT TTC ATT CCA AAG TCT TGG AAC ACT 1008 
* Asp Arg Gly Ala Tyr Val He Thr Phe lie Pro Lys Ser Trp Asn Thr 

325 330 335 

GCT CCA GAC AAG GTC AAG CAA GGT TGG CCA TAATGA 1044 
Ala Pro Asp Lys Val Lys Gin Gly Trp Pro 
340 345 
[0 0 7 1] IS^JS^: 2 r-4?n$>- : lim« 

E^JCDSS : 1230 SFKomm : -&J5KMA, 2£Ws ^9?— 

mm&Mi&m na 



ATG GCT AGC TGT GAC CCA GAT AGC TAC TCT GCG ATT CTG GCA GCA CTG 48 
Met Ala Ser Cys Asp Pro Asp Ser Tyr Ser Ala He Leu Ala Ala Leu 

15 10 15 

ATG CCG AAC GCA GCA AAC TAC GCT GCT CTG ATT GAC CCT GAG AAG GGT 96 
Met Pro Asn Ala Ala Asn Tyr Ala Ala Leu He Asp Pro Gin Lys Gly 

20 25 30 

TCT ATC CGC AAC GTT ATG GGC TTT GAG GTT GTA GAA GTT CCG CAC CTC 144 
Ser He Arg Asn Val Met Gly Phe Glu Val Val Glu Val Pro Bis Leu 

35 40 45 

ACC GCT GGT GGT GCT GGT ACC GGA TCG AAT TGG CCA AGT TTA TTA ACC 192 
Thr Ala Gly Gly Ala Gly Thr Gly Ser Asn Trp Pro Ser Leu Leu Thr 

50 55 60 

CTC ACT AAA GGG AAG GCC AAG TCG GCC GAG CTC GAA TTC GAT TCT GAT 240 
Leu Thr Lys Gly Lys Ala Lys Ser Ala Glu Leu Glu Phe Asp Ser Asp 
65 70 75 80 

GAC AGA GTC ACT CCA CCA GCT GAA CCA TTG GAT AGA ATG CCA GAT CCA 288 
Asp Arg Val Thr Pro Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro 

85 90 95 

TAC AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT GTC AAC AAC TAC ATT 336 
Tyr Arg Pro Ser Tyr Gly Arg Ala Glu Thr Val Val Asn Asn Tyr He 

100 105 110 

AGA AAG TGG CAA CAA GTC TAC TCT CAC AGA GAT GGT AGA AAG CAA CAA 384 
Arg Lys Trp Gin Gin Val Tyr Ser Bis Arg Asp Gly Arg Lys Gin Gin 

115 120 125 

ATG ACT GAA GAA CAA AGA GAA TGG TTG TCT TAC GGT TGT GTT GGT GTT 432 
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(9) 

15 16 
Met Thr Glu Glu Gin Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val 

130 135 140 

ACT TGG GTT AAC TCT GGT CAA TAC CCA ACT AAC AGA TTG GCT TTC GCT 
Thr Trp Val Asn Ser Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala 
145 150 155 160 

TCT TTC GAT GAA GAT AGA TTC AAG AAC GAA TTG AAG AAC GGT AGA CCA 
Ser Phe Asp Glu Asp Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro 

165 170 175 

AGA TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT AGA GTT GCT AAG GAA 
Arg Ser Gly Glu Thr Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu 

180 185 190 

TCT TTC GAT GAA GAA AAG GGT TTC CAA AGA GCT AGA GAA GTT GCT TCT 
Ser Phe Asp Glu Glu Lys Gly Phe Gin Arg Ala Arg Gin Val Ala Ser 

195 200 205 

GTT ATG AAC AGA GCT CTA GAA AAC GCT CAC GAT GAA TCT GCT TAC TTG 
Val Met Asn Arg Ala Leu Gin Asn Ala Els Asp Glu Ser Ala Tyr Leu 

210 215 220 

GAT AAC TTG AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT TTG AGA AAC 
Asp Asn Leu Lys Lys Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn 
225 230 235 240 

GAA GAT GCT AGA TCC CCA TTC TAC TCT GCT TTG AGA AAC ACT CCA TCT 
Glu Asp Ala Arg Ser Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser 

245 250 255 

TTC AAG GAA AGA AAC GGT GGT AAC CAC GAT CCA TCC AGA ATG AAG GCT 
Phe Lys Glu Arg Asn Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala 

260 265 270 

GTT ATT TAC TCT AAG CAC TTC TGG TCT GGT CAA GAT AGA TCT TCT TCT 
Val He Tyr Ser Lys His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser 

275 280 285 

GCT GAT AAG AGA AAG TAC GGT GAT CCA GAT GCT TTC AGA CCA GCT CCA 
Ala Asp Lys Arg Lys Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro 

290 295 300 

GGT ACC GGT TTG GTC GAC ATG TCC AGA GAT AGA AAC ATT CCA AGA TCC 
Gly Thr Gly Leu Val Asp Met Ser Arg Asp Arg Asn He Pro Arg Ser 
305 310 315 

CCA ACT TCT CCA GGT GAA GGT TTC GTC AAC TTC GAT TAC GGT TGG TTC 
Pro Thr Ser Pro Gly Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe 

320 325 330 

GGT GCT CAA ACT GAA GCT GAT GCT GAT AAG ACT GTT TGG ACC CAT GGT 
Gly Ala Gin Thr Glu Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly 

335 340 345 

AAC CAC TAC CAC GCT CCA AAC GGT TCT TTG GGT GCT ATG CAC GTC TAC 
Asn His Tyr His Ala Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr 

350 355 360 

GAA TCT AAG TTC AGA AAC TGG TCT GAA GGT TAC TCT GAT TTC GAT AGA 
Glu Ser Lys Phe Arg Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg 

365 370 375 

GGT GCT TAC GTT ATT ACT TTC ATT CCA AAG TCT TGG AAC ACT GCT CCA 
Gly Ala Tyr Val He Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro 
380 385 390 395 
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480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 
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(10) 



6- 3 0 7 7 1 



17 



18 



GAC AAG GTC AAG CM GGT TGG CCA TAATGA 
Asp Lys Val Lys Gin Gly Trp Pro 
400 

[0 0 7 2] 

\znsmmi,tzfr-z>ft btg &±m£.m-t z> z. t. & vim\z 



1230 



tH>T«BTG&JM*©*ft3ig£pJii»:rr 



mi\ fBSI^XS FpGEM260BTG©*§fgST<&2>. 
[02] Ii/5X5 HpGBM77BTG©#l^l2T*5«, 
[S3] HS^7XS HpGEM15BTG(Xa)©ffl^S-ea5 
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(11) 



6-30771 



mi] 



pUCorl 




pGEMEX-1 

T7 gene TO 




Hori 



GCCCAACTCXt^C GAGCTC GAATTC fiXCSAC C1C2AG GdATCC. 

SB l Sac I EcoR\ Sal I Xho\ Sam HI 

GGGCCC IC3&GA T GCCRCCGC AAGCTT 

Apal Xbal Mo/ I AW I Miidlll 



ECO Rf, 

Bam HI 




mm 



BamUl 

j Eco Rl, Bam HI 



pUC ori 




PGEM260BTG k f1 ori 

T7gann10 BT<J / 



mi 




* \ 


1 T 



ScoRi 



Sam HI 
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(12) 



6-30771 



m2] 



Ap' 




pUCort g PGEM260BTG \ Uon 

TT ganoid BTG 




T79 — 



Nhot FcoRI Bam HI 

I I 

Nhe I Nha I 

I I 

SFS&fb Mungbean-Exolll 

I deletion kit fcffli^/cig&tO^fk 

Ba/n HI ( 



i 

?F2flt£ife F.co// JM109) 



I 

JKft&ifctff*: £co//JM109(DE3)) 
I 

. btg * m&m * -s ? □ - > * is*/? 



pUC ori 




fi ori 



T7*-S4-* 



Wwl&oRI flamHI 
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